Abstract: Present paper deals with the study of floristic composition and biological spectrum of the agro-climatic zone of Nalbari district of Assam. Field observation encompasses a total of 217 weed species from both angiosperms and pteridophytes belonging to 150 genera under 60 families. Asteraceae, being the largest family possesses 19 genera and 22 species. Out of the total species, 183 species (84.33 %) showed the annual life span as against 34 species (15.67 %) showing the perennial life span. One hundred thirty eight species (63.59 %) were recorded to be propagated by seeds/spores; 66 species (30.41 %) were found to opt for both seeds and vegetative propagules and only 13 species (5.99 %) were listed to be propagated exclusively by vegetative propagules. The phytoclimate of the agro-climatic zone can be regarded as thero-cryptophytic since major percentage of the species falls under the life forms Therophytes and Cryptophytes which has been assessed after comparison with the normal world spectrum as proposed by Raunkiaer.
INTRODUCTION
Agro-climatic condition includes such basic factors of plant growth like soil types, temperature, rainfall and water availability which directly influence the vegetation of an area. Agro-climatic zone is a unit of land use in terms of major climates and the zone is favourable for certain range of crops and cultivars. Such climatic division is meant for effective and efficient management of local phytoresources, i.e. crops to meet the growing demand of food, fodder, fibre, fuel wood, timber etc. without adversely affecting the environment and causing any sort of loss to the nature (http://vikaspedia.in). India comprises a total of 15 agro-climatic zones and Assam belongs to the Eastern Himalayan zone of 15 such zones (Singh 2012) .
Nalbari district of Assam is basically an agriculture dependent district. The richness of the flora of this district with a healthy combination of both primitive and advanced families is supported by the geographical position of the district and also the favourable climatic conditions. Varieties of weed species are found to infest the crop-lands, waste lands, aquatic bodies etc. in the district throughout the year. Particularly in the crop-lands, the obnoxious weeds create severe problems interfering the yield of the crops in the area. Varieties of crop cultivations are practiced throughout the year in the agro-climatic zones in Nalbari district of Assam. Along with the crops, the crop fields in the agro-climatic zones are found to be infested by a variety of weed species throughout the year.
Weeds are the plants grown in the places where they are not desired. Weeds may include all types of undesirable plants like grasses, sedges, forbs, aquatic plants, parasitic angiosperms, pteridophytic plants etc. Such plants may be the constant associates of the cultivated plants also, comprising the crop-field weeds, i.e. the vegetation infesting the human maintained crop-fields. Still the weeds have been occupying an integral part of the phytodiversity of a region.
The vegetation infesting the crop-fields of the agro-climatic zones is very often ignored and not included in the study in terms of ecology and taxonomy in comparison to forest, grassland, wetland and others. Weeds, Bhattacharjya & Sarma (2016) 3(3): 573-585 .
www.tropicalplantresearch.com 574 although are very frequently termed as obnoxious, harmful to both human and animals and reducer of crop yield, yet a lot of weed species are useful in many ways (Bhattacharjya & Borah 2006 . Apart from these, weeds have an important contribution towards the phytodiversity of a region. Survival of mankind is directly related with the survival of phytodiversity. Being rich in phytodiversity the entire country in general and the state of Assam and entire North-East in particular possess a large number of plant species growing in a variety of climatic and edaphic conditions resulting in the formation of a wide range of habitats (Reddy et al. 2008) . Floristic richness of a region enables one to have the idea about the design and functioning of the communities along with the pattern and process of the community structure (Thakur 2015) . Study of floristic composition is considered as fundamental and regarded as prerequisite for all kinds of ecological research. All other works revolve around the floristic study (Naveed et al. 2012) .
Climatic, edaphic and biotic factors prevailing in an area influence the formation of vegetation of that area (Shahid & Joshi 2015) . Existing vegetation is also an indicator of the climate, soil and anthropogenic influences occurring in a region (Sharma et al. 2014) . The major community description and its appearance depend upon the occurrence of life forms which are based on the position and degree of protection of regenerating parts with respect to the ground surface (Cain 1950) . The physical appearance of vegetation chiefly depends on the life form of dominant plant species (Hanson & Churchill 1961) . Life form pattern of the species and the proportion of life forms in an area reflect a complete ecological picture of the community as well as provide a good indication of the climatic zone of the community (Cain 1950 , Kershaw 1973 .
The plant species of any community can be classified in one or the other life forms. The ratio of the life forms of different species in terms of numbers or percentages in any floristic community is the biological or phytoclimatic spectrum. The biological spectrum is also regarded as the indicative of the prevailing environment as the life forms are related to the environment around the plants (Sudhakar Reddy et al. 2011 ).
Plant's life form is one among its most striking characteristics. In classifying vegetation, Raunkiaer's life form system is very widely used as such or with a few modifications (Braun-Blanquet 1951 , Dansereau 1957a , Mueller-Dombois & Ellenberg 1974 . Analyzing the life forms of various regions of the world and comparing them with a normal spectrum based on 1,000 species selected at random, Raunkiaer reported a predominance of Phanerophytes in tropical moist regions. Following the same principle, a high preponderance of Therophytes and not insignificant proportions of Chamaephytes and Hemicryptophytes may be found from a desert area (Raunkiaer 1934) .
There has been an increasing effort on the study of vegetation in connection with floristic composition, life forms and biological spectrum in different times (Gillespie 2004 , Batalha & Martins 2004 , Reddy et al. 2011 , Theilade et al. 2011 , Saikia et al. 2012 , Naveed et al. 2012 , Burja et al. 2013 , Aye et al. 2014 , Thakur 2015 , Alemu et al. 2015 . However, no such study has been conducted hitherto in the Nalbari district of Assam. Accordingly, no work is reported from the agro-climatic zone of the district in this regard. The present work, therefore, aims at to study the floristic composition of the agro-climatic zone of the district along with the preparation of biological spectrum of the agro-zone.
MATERIALS AND METHODS

The study area
Nalbari districtof Assam lies between 26º 10 ' N to 26º 47 ' N latitude and 90º 15 ' E to 91º 10 ' E longitude which occupies an area of about 1009.57 km 2 . The area is mainly plain. The northern side of the district is bounded by the Baksa district. The southern side by the mighty Brahmaputra. The Kamrup District falls in the east and the Barpeta District in the west. The entire area of the District is situated at the plains of the Brahmaputra Valley. The tributaries of the Brahmaputra, Nona, Buradia, Pagaldia, Borolia and Tihu which are originated from the foothills of the Himalayan Range are wild in nature and have enormous contribution towards the agrarian economy of the district. The Soil condition of the district is heterogeneous one. The Soil of the northern part is clayey and loamy, whereas middle part is loamy and sandy. The southern part is characterized by sandy soil (Industrial Profile of Nalbari district, ministry of MSME, Govt. of India). The soil pH varies from 5.05 to 7.22. The District has a sub-tropical climate with semi dry hot summer and cold winter. During summer, generally during the months from May to August, heavy rainfall occurs for which the district experiences flood. The District experiences annual (average) rainfall of 1500 mm and its humidity hovers around 80%. The average temperature during summer and winter are 27.00º C and 16.21º C. respectively (Office of the Deputy Commissioner, Nalbari, Assam, India). Several crop cultivations belonging to both .
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Data collection
Frequent field visits were made for a period of three years from 2013 to 2015 to collect the weed species infesting the crop-fields under the agro-climatic zone of Nalbari district of Assam. Cultivated crop species were not taken into consideration as the species are fully human maintained and not part of natural vegetation. Method(s) of propagation and the position of the perennating buds of each weed species were recorded on the spot by thorough observation. Life spans of the species were recorded after close observation of the life cycle right from seedling stage till death. For determination of the life-forms and analysis of the biological spectrum, Raunkiaer's system as modified by Braun-Blanquet (1951) has been followed. The percentage of each life form was calculated by using the following formula: 
RESULTS
A total of 217 weed species belonging to 150 genera and 60 families were encountered during the field study in the agro-climatic zone of Nalbari district of Assam. Normally highest number of angiospermic species (210) has been recorded from the study area in comparison to the pteridophytic species (7) (Table 1, 2; Fig. 1 , 2). 
Corchorus aestuans L. Grewia sapida Roxb. Triumfetta rhomboidea Jacq.
Mimosoideae Caesalpinioideae
www.tropicalplantresearch.com 576 Among the angiosperms, 147 species belonging to 104 genera and 40 families fall under dicotyledons, whereas 63 species belonging to 40 genera and 14 families undergo monocotyledons comprising a dicot-monocot ratio of 2:1, 3:1 and 3:1 for species, genera and families respectively. Among the pteridophytes, 7 species could be collected from the study area belonging to 6 genera under 6 families ( Table 2) . Among all the families (Angiospermic and Pteridophytic), Asteraceae (Dicot) was found to be the largest one comprising 19 genera (12.67 %) followed by Poaceae (Monocot) comprising 11 genera (7.33 %), Fabaceae (Dicot) comprising 7 genera (4.67 %), Scrophulariaceae (Dicot) comprising 6 genera (4.00 %) etc. (Table 3) . Regarding species content, the family Asteraceae (Dicot) was found to be the largest comprising 22 species (10.14 %) followed by Cyperaceae (Monocot) comprising 21 species (9.68%), Scrophulariaceae (Dicot) comprising 16 species (7.37 %), Poaceae (Monocot) comprising 15 species (6.91), Fabaceae (Dicot) comprising 12 species (5.53 %) etc. (Table 3) . Thus the family Asteraceae has been found to possess highest number of both genera and species and can be regarded richest of all observed families in the agro-climatic zone of the district. Pteridophytes, 7 Figure 1 . Plant groups and constituent number of species. Bhattacharjya & Sarma (2016) Fig. 3 ). Mode of propagation reveals the predominance of seed producing species. One hundred thirty eight (63.59 %) species were found to propagate only by seeds and spores (in case of pteridophytes), 66 species (30.41 %) by both seed/spore and vegetative propagules. Only 13 species (5.99 %) were found to propagate exclusively by vegetative means (Fig. 4) . The vegetative propagules were recorded to be runner, sucker, corm, tuber, offset, bulbil, rhizome, stolon etc. (Table 1 ). 
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The current work was based on extensive explorations of the agro-climatic zone of the district. Out of the 217 species collected from different locations of the district, 23 species (10.60 %) belong to the life-form class Phanerophyte, 34 species (15.67 %) to Chamaephyte, 22 species (10.14 %) to Hemicryptophyte, 47 species (21.65 %) to Cryptophyte and 91 species (41.94 %) to Therophyte (Table 1, 4). The analysis clearly indicates the total deviation of the biological spectrum from the normal spectrum as proposed by Raunkiaer (Table 4) . Study reveals the Therophytes to have the highest percentage followed by Cryptophytes and Chamephytes. On the other hand, Hemicryptophytes showed the lowest percentage. Thus, Therophytes are more abundant in the study area of the district and in contrary; the hemicryptophytes are the rare life form in the study area (Fig. 5) .
DISCUSSION AND CONCLUSION
Agro-climatic zones are rich in weed diversity. Apart from the cultivated crops, the zones are good habitat for a variety of weed species grown throughout the year , Bhattacharjya & Sarma 2007 , Bhattacharjya & Sarma 2008 , Padal et al. 2013 , Rana & Masoodi 2013 , Dhole et al. 2013 , Talukdar 2013 . Present study reveals the predominance of annual weed species over the perennial ones. This is due to the anthropogenic activities including various cropping practices, weeding, collecting food and fodder species and overall control on the engineered ecosystem to gain maximum output which may reduce the growth of perennial species. Annual weeds produce very high amount of seeds to ensure propagation and survival. Sufficient amount of small seeds also ensures high probability of dispersal and re-infestation (Shivakumar et al. 2014 www.tropicalplantresearch.com 583 study area, predominance of seed producing annuals is well marked. The dual method of propagation including seeds and vegetative propagules offer few weed species extra advantages to survive even in the extremes of environmental conditions. The dominant life forms in biological spectrum of a region indicate the phytoclimate of that region (Yadava & Singh 1977 , Dagar & Balakrishnan 1984 , Al-Yemeni & Sher 2010 , Reddy et al. 2011 , Sharma et al. 2014 , Thakur 2015 , Shahid & Joshi 2015 . Since the present observation indicates a higher percentage of the Therophytes, hence, the weed flora of the study area is a therophytic one which, in turn, indicates a therophytic phytoclimate prevailing in the agro-climatic zone of the district.
The rich therophytic flora is due to the grazing, weeding or other human interference in the area during the process of cultivation which reduces the number of other life forms. However the human interference has not affected the dominance of the therophytes as they produce a large number of viable seeds which, in turn, are able to establish themselves to continue their generations. Although the Hemicryptophytes are able to withstand various adverse climatic conditions along with the biotic pressure, their lower percentage value (10.14 %) kept them less significant in the area. This is due to the constant human interference in the area through ploughing, hoeing, slashing, burrowing etc. associated with the agricultural practices.
It can be concluded that the vegetation of the agro-climatic zone of Nalbari district is mostly seasonal and annual weeds predominate, majority of which continue to survive in subsequent periods by their seeds or vegetative propagules and therefore their presence remains almost unchanged. Agricultural practices, grazing, scrapping by animals, collection of plants for different purposes etc. are the disturbing factors operating in the area which contribute to higher the number of therophytes and overall deviation of the biological spectrum from the normal one.
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